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Reforestation needs are at a critical level
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Opportunity to address climate adaptation
Adaptation Options (ascc, after millar et al. 2007

Manage for Persistence Manage for Change

Ecosystems are still recognizable as being the Ecosystems have fundamentally changed to
same system (character) something different
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" Improve defenses of forest = Accommodate some degree = Facilitate change
against change of change = Enable ecosystem to respond
= Maintain relatively = Return to prior condition to new and changing
unchanged conditions after disturbance conditions




What is reforestation
success?

Two components:

1. Short term establishment
- Immediate threats to survival

- Achieving a minimum stocking level at “X”
years

2. Long-term resilience

- Future-adapted species and genotypes

- Favorable stand conditions / structure




Species are increasingly maladapted to climate

Populatio g netically And mismatched with
cool adapte dt h t climate  warm future climate




In general,
trees are
adapted
to the
climate
where
they are
found

Lodgepole pine provenance trial, low elevation — British Columbia

Greg O’Neil, BC Forest Service
6/6/2023



Seed Source Movement Trial
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Populations are locally adapted:
at all sites, sources from climates
similar to the test site are among
the tallest

CACST
CAKLA
CASIERRA
ORCASH
ORCASL
ORCSTN
ORCSTS
ORSISH
ORSISL
WACASH
WACASL
o WACST




What to plant - assisted migration

Population migration — movement of
seed sources to new locations within
an existing range

Range expansion — movement of
populations just outside their range

Species migration — movement outside
the range, farther than naturally
p OSS i b I e Assisted Population Migration Assisted Range Expansion

Population Range Species




PNW region is well suited
for use of assisted migration
during reforestation

* Many dominant commercial species
are specialists with narrow climatic
niches

* Planting is commonly used during
reforestation following disturbance

* The region has a lot of disturbance
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Various tools based on species
d ist ri b utio n m Od e I i ng Select Species Distribution Record

) Select Modeling Conditions ®

Tremendous uncertainty on utility

Higher risk associated with species
movement far beyond its range © Download o
(pathogens, maladaptation, etc)

Species Potential Habitat Tool: https://specieshabitattool.org/spht/



Broader support in using assisted population
migration (APM) to increase future resilience

Support for different types of AM
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Can We Move Our Forests in Time to Save Them?

Trees have always migrated to survive. But now they need our help to avoid climate catastrophe.

Score (1

LAUREN MARKHAM

El ; Migration within a species Range expansion Species migration
NOVEMBER~+-DECEMBER 2021 ISSUE

range

Survey of R6 forest managers (n=52)

5 = total support, 0 = no support
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Experimental Network for Assisted Migration
and Establishment Silviculture (ENAMES)

MATIOMAL 5YSTEM OF PUBLIC LANDS

U.5. DEPARTMENT OF THE INTERIOR

Overarching objective: provide SUREAL OF LAND MANAGEMENT
information on what seed sources to 4
plant and the establishment practices
needed for reforestation success

- Multidisciplinary
- Multiownership
- Coproduction with practitioners

Designed to be directly relevant to
operational application
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@ ENAMES
P2y WHITE RIVER, MT HOOD NF, USFS

ENAMES Overview

Experimental treatments that test
APM in combination with various
establishment practices

25+ sites (CA, OR, WA)

Any setting of interest (salvage,
underplant, etc)

Fully replicated at each site
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Experimental design:
Assisted migration

Common treatments across sites

Seedlot Selection Tool to ID seed
sources

Four climate-associated genotypes

e Historic climate / seed zone
e Current climate (+1 °C)

* Mid century climate (+2 °C)
* End of century (+4 °C)

© select transfer limit method

© select climate variables

© Apply constraints

© Map your Results

T €
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Experimental design:
Silviculture practices

Variable treatments across sites
dependent on partner interest

- relevant to their objectives

- specific information need

Practices to date:
- stock type
- competition control
- planting density
- slash management

17



Experimental Network for Assisted Migration
® and Establishment Silviculture site locations

Implementation status

Partners: NFS, BLM, ODF, WA DNR IS ~ Landowner
3 ®sLv

= @ ODF
@ USFS
@ WA DNR

Primarily Douglas-fir and Ponderosa pine

2 sites planted 2021 (1 yr response)
* 5sites just planted

* 14 sites in Spring 2024

* 5-10 sites in Spring 2025

Discussions with new partners (tribal, DoD,
industry)




Pacific Northwest Research Station

Science engagement B

Experimental Network for Assisted Migration and
Establishment Silviculture (ENAMES)

Status: Action Dates: July

Engagement with stakeholders and
the public is a core objective

Overview People Resources

Methods

Much of the information generated
from this project will be e
disseminated via our website S esing e o g o

Also: newsletters, video
testimonials, webinars, and others

https://www.fs.usda.gov/research/pnw/projects/enames#research
19



Operational relevance

ENAMES designed with application as a
key consideration

* Partner-driven information needs
* Operational implementation

* Easily-interpreted assessments
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ENAMES team and contributors

PNW Station
Rob Slesak — Research Forester

Brad St Clair — Research Geneticist

Rich Cronn — Research Geneticist

Leslie Brodie — Forester

James Dollins — Forester

Michelle Agne — ORISE Postdoc

Laura Gonzalez Mantecon — ORISE Fellow

Others

20+ Forest mangers / silviculturists
Dorena Genetic Resource Center
J. Herbert Stone Nursery
Placerville Nursery

Webster Nursery — WA DNR

6/6/2023

PSW Station
Jessica Wright — Research Geneticist

Chris Looney — Research Forester

NES R6

Vicky Erickson — Regional Geneticist

Erin Baumgart — Area Geneticist

Andy Bower — former Area Geneticist
Claire Ellwanger — Area Geneticist

Matt Horning — Area Geneticist

Scott Kolpak — Area Geneticist

Robyn Darbyshire — Regional Silviculturist

NFES R5
Joe Sherlock — Regional Silviculturist
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Questions?

robert.slesak@usda.gov
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